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Abstract Physicians’ awareness about neuropsychiatric
syndromes in systemic lupus erythematosus (SLE) is not
rarely limited to seizures and psychoses included in the
American College of Rheumatology (ACR) classiﬁcation.
Involvement of the central nervous system (CNS) with its
rich symptomatology still belongs to the faintly recognised
and understood aspects of lupus. The objective was to
investigate prevalence and clinical correlations of psychi-
atric disorders in SLE patients. Fifty-two SLE patients
were included. Disease duration and current and cumula-
tive corticosteroid doses were calculated. Disease activity
was assessed with the Systemic Lupus Activity Measure
(SLAM). All subjects were examined by a psychiatrist.
Psychiatric disorders were classiﬁed according to ACR
criteria for neuropsychiatric systemic lupus erythematosus
(NPSLE). Mini-Mental State Examination (MMSE) and
Clock Drawing Test (CDT) were used to screen for cog-
nitive impairments. Mental disorders were diagnosed in 16
(30.77%), depressive disorder in 6 (11.54%), cognitive
dysfunction in 5 (9.62%), anxiety disorder in 4 (7.69%) and
psychosis in one patient (1.92%). SLE duration was shorter
in patients diagnosed with anxiety disorder (P\0.05), and
cumulative dose of corticosteroids was lower in patients
with anxiety disorder (P\0.01). There was high positive
correlation between SLE duration and cumulative dose of
corticosteroids (r = 0.684, P\0.001). Shorter SLE dura-
tion in patients with anxiety disorder seems to reﬂect its
adaptative nature.
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Introduction
Systemic lupus erythematosus (SLE) is an autoimmune
disorder that may involve many different tissues and
organs, producing a broad spectrum of signs and symp-
toms. The most prevalent are arthritis with arthralgia and
cutaneous lupus erythematosus [1]. Both high prevalence
and visible manifestation explain an important role that has
always been ascribed to skin lesions in SLE diagnosis.
Adversely, the involvement of the central nervous system
with its rich symptomatology belongs to the faintly
recognised and understood aspects of lupus. Though neu-
ropsychiatric symptoms often precede the other com-
plaints, they rarely lead to diagnosis of SLE [2].
Classiﬁcation and nomenclature of nervous system dis-
orders in lupus evolved, from the ﬁrst proposed in 1979 by
Kassan and Lockshin [3], through Singer and Denburg
criteria [4] to current classiﬁcation of neuropsychiatric
systemic lupus erythematosus (NPSLE), published in 1999
by the American College of Rheumatology (ACR)
Research Committee [5]. Dissemination of the ACR clas-
siﬁcation for NPSLE serves more accurate diagnosis, better
recognition and understanding of nervous system disorders
in SLE. Alas till now many physicians of different spe-
cialties recognise only two NPSLE disorders, namely sei-
zures and psychoses, included in the criteria for SLE [6].
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psychiatric disorders: mood disorder, anxiety disorder,
cognitive dysfunction, psychosis and acute confusional
state [5].
The aim of the study was to investigate prevalence and
clinical correlations of psychiatric disorders in SLE
patients.
Patients and methods
The study comprised 52 SLE in- and outpatients (49
women, 3 men) of dermatology department, aged
20–69 years, mean age 42.46 ± 12.75 years. SLE diag-
nosis was made according to the ACR classiﬁcation [6].
Disease duration was 6 months to 47 years, mean
8.91 years ± 9.2 years. Approximate cumulative life dose
of corticosteroids and current daily dose of corticosteroids
(being administered no shorter than for last 14 days of
therapy), for each patients were calculated. The dose was
recalculated for prednisone if the patient received corti-
costeroids other than prednisone. Disease activity was
measured with the Systemic Lupus Activity Measure
(SLAM), according to the patients’ last month history and
results of clinical and laboratory examination performed
during the last month [7]. The outcomes may range 0
(inactive)–86 (maximum disease activity). All the enrolled
patients were examined by a specialist of psychiatry who
diagnosed psychiatric disorders according to the Interna-
tional Statistical Classiﬁcation of Diseases and Related
Health Problems 10th Revision (ICD-10) and ACR criteria
of NPSLE [5, 8]. Mini-Mental State Examination (MMSE)
and Clock Drawing Test (CDT) were used as the screening
tools for cognitive impairment [9, 10]. MMSE assesses
memory, orientation, attention, verbal ﬂuency, nominal
aphasia, receptive aphasia with receptive apraxia, alexia,
agraphia, constructional apraxia, whereas CDT assesses
spatial dysfunction and neglect. CDT may detect executive
cognitive dysfunction in patients with normal MMSE.
Those of the patients who failed CDT or scored lower than
27 in MMSE were further examined neuropsychologically.
Statistical analysis
Descriptive statistics including mean, standard deviation,
median, lower and upper quartile were calculated for the
examined variables. The normality of distribution was
tested with Shapiro–Wilk test. Non-parametric Mann–
Whitney U test was used for the comparison of variables
between tested groups with and without psychiatric disor-
ders, which were not normally distributed. Pearson’s cor-
relation analysis was used to investigate relation between
SLE duration and cumulative corticosteroid dose. P values
lower than 0.05 were considered statistically signiﬁcant.
The analysis was performed by means of Statistica v 8.0
software.
Results
Cumulative corticosteroid dose was in range 0–123 g,
mean 27.12 ± 30.6 g and current dose 0–60 mg, mean
11.80 ± 14.12 mg. Disease activity in the examined group
ranged 3–34, mean 12.20 ± 5.97.
Active mental disorders were diagnosed in 16 among the
52 examined SLE patients (30.77%). Mood disorders were
diagnosed in 6 patients (11.54%). In all the cases, it was
depressive disorder, whereas manic/submanic and mixed
mood disorders were not observed. Cognitive dysfunction
was diagnosed in 5 patients (9.62%), anxiety disorder in 4
(7.69%), psychosis in one patient (1.92%). There was no
signiﬁcant difference in SLE activity between subgroups
with and without diagnosed active mental disorders.
Cumulative corticosteroid dose in the group of patients
with diagnosed anxiety disorders (median = 2.1 g, lower
quartile = 1.0 g, upper quartile = 2.2 g) was lower than in
patients without anxiety disorders (median 30.0 g, lower
quartile = 3.6 g, upper quartile = 36.5 g). The difference
was statistically signiﬁcant (Mann–Whitney U test,
U = 17; P\0.01)—Table 1. There was no relationship
between the other mental disorders and cumulative dose of
corticosteroids—Table 1. There was no relationship
between current dose of corticosteroids and diagnosis of
mental disorders. In the group of patients with anxiety
disorder, SLE duration was shorter (median = 1.5 years,
lower quartile = 1.0, upper quartile 3.0 years) than in the
patients without anxiety disorder (median = 7.0 years,
lower quartile 3.0, upper quartile = 12.0 years)—Table 2.
The difference was statistically signiﬁcant (Mann–Whitney
U test, U = 34; P\0.05)—Fig. 1.
There was no relationship between SLE duration and the
other mental disorders. High positive correlation between
SLE duration and cumulative dose of corticosteroids was
observed (Pearson’s r = 0.684, P\0.001).
Discussion
Central nervous system involvement takes a special place
among other organ disorders in the course of SLE, being
responsible for a more severe course of the disease. It is
one of the main causes of morbidity in patients with SLE
[11]. The summarised prevalence of neurologic and psy-
chiatric disorders in SLE was estimated by different
authors at 80–91% [1, 5, 12, 13]. Estimated prevalence of
psychiatric syndromes alone is even more heterogeneous
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disorders were present in 6–44% of SLE patients, and these
were mainly depressive disorders, whereas manic or mixed
disorders were present in 0–4.4% [13, 14]. Cognitive
dysfunction was observed by different authors in 55–80%
of SLE patients [12, 13], anxiety in 13–27% and psychosis
in 0–6.5% [13, 15]. The most frequent in the examined
patients were depressive disorders, whereas the second
place was taken by cognitive dysfunction followed by
anxiety and psychosis. Total prevalence of psychiatric
disorders in general population, according to the previous
epidemiologic studies, was estimated for both genders to be
approximately 17% [16]. The obtained data compared to a
prevalence of mental disorders in adult general population
show higher total psychiatric morbidity in SLE patients.
Cognitive and consciousness disorders included in the
NPSLE criteria are matter of both neurology and psychi-
atry. Acute consciousness impairment (called, following
ACR nomenclature acute confusional state) according to
ACR is an acute qualitative and quantitative impairment of
consciousness, which was not provoked by metabolic dis-
orders, ingested drugs and psychoactive drug withdrawal.
According to the ICD-10 and DSM-IV diagnostic criteria,
term delirium refers to the same states. The authors of
NPSLE classiﬁcation notice that neurologists often use
term encephalopathy to describe the same clinical state [5].
Brain blood perfusion disturbances resulting from
occlusion of vessels supplying nervous tissue as well as
immediate interactions of antibodies with neurons and glia
are considered to be the most important mechanisms
underlying NPSLE aetiology. Theoretically, the same
processes may lead to both neurologic and psychiatric
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Fig. 1 Comparison of SLE duration in the SLE patients with and
without anxiety disorders, P\0.05
Table 1 Comparison of
cumulative corticosteroid dose,
expressed as gram of
prednisone, in the subgroups of
SLE patients with and without
active mental disorders
NS not signiﬁcant
‘‘?’’ present active disorder
‘‘-’’ absent active disorder
Mental disorders Cumulative dose of corticosteroids (g) Mann–Whitney U test
Median Lower quartile Upper quartile U (P-value)
Mood disorders ? 42.0 27.0 42.0 NS
- 21.5 3.0 30.0
Anxiety disorders ? 2.1 1.0 2.2 17 (0.009)
- 30.0 3.6 36.5
Cognitive dysfunction ? 20.0 6.5 67.0 NS
- 24.5 2.7 36.0
Mental disorders (total) ? 18.5 2.2 42.0 NS
- 26.0 3.6 34.0
Table 2 Comparison of SLE
duration in the subgroups of
SLE patients with and without
active mental disorders
NS not signiﬁcant
‘‘?’’ present active disorder
‘‘-’’ absent active disorder
Mental disorders SLE duration (years) Mann–Whitney U test
Median Lower quartile Upper quartile U (P-value)
Mood disorders ? 11.0 11.0 17.0 NS
- 5.0 2.0 11.0
Anxiety disorders ? 1.5 1.0 3.0 34 (0.039)
- 7.0 3.0 12.0
Cognitive dysfunction ? 8.0 5.0 29.0 NS
- 5.5 2.0 11.0
Mental disorders (total) ? 11.0 2.0 15.0 NS
- 5.0 2.5 11.0
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123disorders. Lim et al. observed relationship between psy-
choses and neurological disturbances in the course of
NPSLE [17]. However, the relationship was not seen in the
other psychiatric symptoms. Tendency towards uniﬁed
approach to psychiatric and neurologic disorders in the
course of SLE and creation of ‘‘neuropsychiatric’’ syn-
dromes category is also criticised [18]. Depressive-anxious
psychopathologic syndromes are often hard to authorita-
tively differentiate if result from underlying organic path-
ogenesis or rather from a negative inﬂuence of hard,
chronic and highly unpredictable disease on patient’s
psyche and thus being adaptative disorders [19, 20].
Many authors indicated relationship between NPSLE
and SLE activity but mainly for neurologic symptoms [2,
19]. Most authors failed to ﬁnd a relationship between
psychiatric symptoms and SLE activity [21]. Shortall et al.
did not observe any relationship between psychiatric dis-
orders and SLE activity, whereas they observed a rela-
tionship between anxiety and mood disorders and
psychosocial factors [22]. Ishikura et al. proved that
prevalence and intensity of anxious and depressive symp-
toms in the course of SLE positively correlated with
insufﬁcient knowledge on disease and its therapy, per-
ceived by the patient at the beginning of disease, and did
not correlate with SLE activity [23]. The quoted observa-
tions are in accordance with presented results that failed to
prove a relationship between SLE activity and psychiatric
symptoms.
In the analysed group, shorter SLE duration in patients
with anxiety disorder was observed. It may be speculated
that anxiety resulted in these patients from inadequate
knowledge on the course of disease and treatment methods.
The knowledge acquired successively during the course of
disease and development of effective coping strategies may
be responsible for a lower rate of anxiety disorder in
patients with longer SLE duration. McCracken et al.
proved that patients presenting more efﬁcient coping
strategies and perceiving better social support featured
decreased depressive symptoms and better social func-
tioning [24]. The obtained results and literature data may
suggest that at least part of anxious disorders encountered
to NPSLE has adaptative background.
It seems that the observed lower cumulative dose of
corticosteroids in patients with anxiety disorders may be
explained by shorter disease duration in these groups. The
thesis is conﬁrmed by high positive correlation between
cumulative dose and disease duration.
The shorter SLE duration in patients with anxiety dis-
order seems to argue for its adaptative nature and may, at
least partially, result from insufﬁcient information on dis-
ease and treatment perceived by patient on early stages of
SLE, as well as from lack of efﬁcient coping strategies
developed. These observations should justify the need for
psychological help addressed to patients with newly diag-
nosed SLE.
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